We investigate the impact of sectoral real effective exchange rates and trade openness on job reallocation at the industry level. The analysis is carried on Belgium, for 82 3-digit manufacturing sectors. We employ a firm-level dataset containing information for 14,599 firms, over the time span 1996-2002. After depicting a theoretical framework for the investigation, sectoral job flows are computed and their patterns analyzed. Significant cross-industry heterogeneity is documented both in terms of job reallocation and trade openness/real exchange rates dynamics. Effects of international competition factors are then explored both at a descriptive and econometric level. We find that real exchange rate variations do have a significant impact on sectoral job flows, and this impact is magnified by increasing levels of openness to trade. In particular, a real appreciation is found to lower net job growth through enhanced job destruction, while job creation is not significantly affected.
Introduction
During the last fifteen years the world has experienced a boost in trade integration. As reported by the WTO, global exports have been increasing at an average yearly rate of around 6.5% during the nineties, and they are keeping growing at a similar speed in most recent years.
New "high-growth" developing countries have been emerging as increasingly important trading partners. In particular, China and other "low-wages" Asian economies have started accounting for substantial shares of global trade. This recent boost has reinforced a general trend of international trade integration, which has been taking place almost steadily after the Second World War. The European Union has played a fundamental role in this process: first through the creation and subsequent enlargements of the Single Market, secondly by acting as a unique entity in all trade liberalization negotiations. Today the EU is the world's largest trading player, accounting for more than 20% of global exports. Its openness to trade, measured in terms of total trade as a fraction of GDP, has been increasing by twenty percentage points in the last decade, reaching a level of around 70%. European firms and workers have thus been increasingly exposed to global competition, in particular from low-wages emerging economies. In parallel with this, as in the United States, increasing concerns about the labor market implications of globalization have emerged. According to a recent Eurobarometer survey, conducted for the EU Commission, more than 50% of European citizens think that globalization has a negative impact on domestic employment, through the displacement of small and medium size firms. Increased foreign competition is felt as a main determinant of the increasing unemployment trend, which most EU member States are experiencing since 2002.
Moreover, globalization is also perceived as driving the growing turbulence in European labor markets, characterized by increasing levels of job churning since the second half of the nineties, turning out in higher uncertainty for workers regarding their personal perspectives 1 .
Are European citizens right in accusing globalization? Is it really the case that higher openness to trade is causing net job losses and higher churning?
In standard trade theory, factors reallocation to the most productive uses is needed in order for gains from trade to be realized. This reallocation, across firms and sectors, is costly and requires time, especially as far as labor is concerned. The implied adjustment welfare losses are one of the main reasons why free trade is still such a controversial issue among policy makers and social movements. On the other side, while most economists agree on the long run welfare gains from increased trade integration, a complete understanding of the adjustment dynamics and associated costs is still missing. For long time the latter have been disregarded by economic literature as being transitory and small when compared to total gains 2 . Only relatively recently, in parallel with the globalization speed up, a growing body of literature has emerged on the connections between international trade and labor markets. Leaving aside here the stream of papers on trade and wage inequalities, most studies have explored the impact of higher foreign competition on net employment at the sectoral level. Net job losses have been found to be generated by lower import prices and real exchange rates appreciations in open industrialized economies (Branson and Love (1988) , Revenga (1992) for the US; Burgess and Knetter (1998) for a broader set of countries) 3 . However, both theoretical intuition and empirical regularities from labor economics suggest that it is much more informative to look at the gross job flows implications of trade. Indeed, gross creation and destruction flows are usually one order of magnitude higher than net ones, and adjustment costs are likely to be directly proportional to the former rather than the latter. Moreover, the same net variation in jobs might be in principle generated by different combinations of creation and destruction, with equally diverse welfare implications. To take an extreme view, even for zero net change in employment, still we could observe increasing creation and destruction flows which would enhance the perceived uncertainty for workers, thus raising social concern. The last developments of trade theory, Melitz (2003) for instance, also suggest that heterogeneous firms within the same industry are likely to be affected differently by international competition forces, thus generating intra-industry reallocation of labor which can be appropriately captured only by studying sectoral gross job flows. And yet, so far only very few studies have taken the "flows approach" in analyzing the trade implications on labor markets. The first contributions of Levinsohn (1999) , on Chile, and Konings et al. (2003) , on Ukraine, seem to point at higher trade integration as a driver for increased turbulence on the job market. This is consistent with the intuition that, for increased levels of openness, domestic firms can benefit from new business opportunities but are also much more exposed to tougher global competition. The two things are expected to result in higher simultaneous creation and destruction of jobs, as sectors adjust to the changing competitive scenarios. Moreover, we expect more open industries to be much more sensitive to variations in real effective exchange rates, which determine the relative prices of competing goods on the international market. Thus, movements in real exchange rates are expected to be an important source of internationally generated job churning. This idea has been modeled and tested on US and French data by Klein, Schuh and Triest (2003a) and Gourinchas (1998; . These studies have confirmed the intuition that (industry specific) real effective exchange rate movements do have an impact on job flows, and this is directly proportional to the industry level of trade openness. Studying the effects of real exchange rates (RER) variations on the labor market is particularly interesting because they can actually be seen as synthetic indicators of the relative competitive performance of a country with respect to its trading partners. As it is well known, RER are influenced by the evolution of bilateral nominal exchange rates and by the relative prices dynamics in the domestic and foreign countries. Thus, they capture the influence of monetary policy and financial trends, but also the effects of relative productivity evolution and national products and factors markets' efficiency, which get finally reflected in prices. During the last thirty years, economic literature has documented large swings in real exchange rates, resulting in significant variations of relative prices for internationally traded goods. Furthermore, since industry specific effective exchange rates depend on sectoral trade shares, heterogeneous trade patterns imply that different industries within a country can experience diversified and even opposite RER dynamics at the same time, given the unique series of bilateral exchange rates. This heterogeneity constitutes an additional source of asymmetry across sectors, whose job flows implications are worth studying.
Following this emerging stream of literature, and drawing from the theoretical set up of Klein et al. (2003a) , in this paper we explore the net and gross job flows effects of real effective exchange rates and their interaction with trade openness, on a set of 82 Belgian nace 3-digit manufacturing industries, for the time span 1996-2002. Belgium constitutes an extremely interesting case study for our research question. It is a classical small open economy, with very high and increasing levels of trade openness in the considered period. Moreover it is characterized by strong unions, labor and product markets rigidities which are typical of EU continental economies. Furthermore, extremely good data are available at the firm level, which allow us to carry a micro-founded analysis relying on a highly representative sample of companies.
Other than by analyzing an interesting case study, our paper adds to the existing literature in three more ways. First, three different dimensions of sectoral openness to trade are explored in the analysis: import competition, export intensity and total openness. Secondly, a more accurate measure of industry specific real effective exchange rates is employed: for each sector we look at the evolution of RER with respect to a set of 73 trading partners, whose trade shares always account for at least 95% of total sectoral trade. Finally, and most importantly, we separately study the impact of openness and RER on two sets of job flows. In a first step we consider the standard job flows analyzed in the existing literature. Then we analyze job creation and destruction figures which are "cleaned" for the contribution of entrant and exiting firms. This exercise conveys new and interesting messages, opening the way for further research.
The remaining of the paper is organized as follows. In section 2 we depict the theoretical background for the analysis. We mostly draw from Klein et al. (2003a) , but we also refer to complementary literature contributions providing additional insights on the heterogeneity of firms' behavior within sectors. In section 3 we describe our firm-level dataset and document job reallocation flows. Their heterogeneity is then explored at the sectoral level, together with cross-industry differences in openness to trade and real effective exchange rate evolution. In section 4 we present a preliminary descriptive exploration of the relation between job flows and openness/RER dynamics. The econometric evidence is discussed in section 5. Section 6 concludes.
The Theoretical Background
As a theoretical background for our analysis, we mainly refer to Klein, Schuh and Triest (2003a) .
They develop a model of industry reallocation in which job flows are put in relation with sectoral openness to trade and real effective exchange rates movements. A higher level of trade exposure acts as a catalyst for the effects of RER variations, while simultaneous creation and destruction of jobs within sectors is generated by firm level heterogeneity. Before presenting our empirical investigation, it is worth focusing on the main characteristics and predictions of their theoretical framework.
In a context of openness to trade, international factors are modeled as affecting the demand equation for each firm's output as follows:
Where Q p is the demand for output of firm p in industry i, and A p is the idiosyncratic demand shock faced by the same firm. Since output can be sold both domestically and abroad, the demand equation includes both Y , a measure of domestic income, and a multiplicative expression capturing foreign demand. Each term of the latter product refers to a single partner country j and is influenced by several factors. In the specific, each foreign country's demand contribution is directly proportional to its income Y * j , and inversely related to the bilateral real exchange rate E j . The latter is in fact defined as the ratio of domestically produced to foreign competing goods' prices 4 : the higher it is, the lower the competitiveness of firm p output. The impact of foreign income and bilateral RER is directly proportional to Ω i , a parameter for the level of trade openness of the industry, which does not vary across firms 5 . Finally, the contribution of each trading partner is weighted by its share 4 Both prices are expressed in domestic currency. 5 Ω i is defined at the sector level as the following ratio: (imports + exports) / (domestic production + imports).
in total sectoral trade: ω i j , which is also common to all firms within the same industry 6 .
A firm level demand for labor is obtained by applying Shepard's lemma to the following standard cost function:
Where Q p is again the firm's output, W p is the wage and G p is the unit cost of the non-labor input.
When output from eq.1 is plugged into the labor demand equation, in total differentials of logarithms, we get the following expression for labor demand growth at the firm level:
Where the notation b Z stands for d ln(Z), for any variable Z. In particular, c E i is the industry specific, trade weighted, real effective exchange rate variation. Analogously c Y * i is the sectoral growth in trade weighted partners' output 7 . The crucial message from equation 3 is that, ceteris paribus, a real depreciation ( c E i < 0) produces a positive effect on labor demand. This effect is magnified by increasing levels of sectoral openness to trade. However, the induced labor demand growth is likely to affect the sectoral level of wages, implying that the overall impact of a real depreciation can be properly assessed only by taking into account the general equilibrium effects of RER on wages. This is done in the model by equating sectoral labor demand and supply and solving for the industry equilibrium wage, which is assumed to be constant across firms. Specifically, sectoral labor demand growth is computed by summing the right hand side of eq. 3 over all the firms in the industry, using employment shares as weights (disregarding for simplicity variations in G, Y and Y * ). Labor supply facing the single firm is instead assumed to have the following form:
Where W i is the industry wage, Γ is the prevailing wage in the rest of the economy, γ is a measure of labor supply elasticity (γ > 0) and ε is the cross-elasticity of labor supply between sector i and the rest of the economy (ε ≥ 0).
The final solution for the firm level labor demand growth is the following:
6 This model feature matches our data characteristics. Indeed we also do not observe firm specific trade exposure and trading partners' shares. 7 In formulae, they are defined as follows:
Where k is a parameter ranging between zero and one, and A i is the industry specific idiosyncratic shock, resulting from the within sector summation of the firm specific ones.
Equation 5 basically says that firm level job growth depends upon a firm and an industry specific idiosyncratic shock. Variations in the prevailing wage and real effective exchange rates are also relevant. In particular, a real appreciation ( c E i > 0) increases the likelihood that a firm exhibits job destruction ( c L p < 0). The latter impact is magnified by increasing levels of industry trade exposure, Ω i . A fortiori, since sectoral creation and destruction rates are computed as weighted summations of firm specific ones, the final model prediction is that a real appreciation, ceteris paribus, is going to result in higher job destruction and lower creation at the sector level.
The effect, again, will be more pronounced for relatively more open industries. The intuition for this is evident: higher exposure to trade implies enhanced sensitivity to international competitive factors.
Still, as an effect of firm specific idiosyncratic shocks, the model allows for contemporaneous creation and destruction of jobs among firms within the same sector. Independently on the change in the sectoral real effective exchange rate, some firms will be creating new jobs while others will be shrinking or exiting from the market at the same time. This property of the model fits the empirical regularity of simultaneous job creation and destruction, which is extensively documented in the literature even within narrowly defined industries. While this outcome in the model is just a result of idiosyncratic shocks, a growing stream of papers on firm heterogeneity has identified a number of factors which can systematically determine it. It is useful here to mention some of them in order to complete the theoretical background for our empirical investigation. First of all, firms within the same sector are likely to be heterogeneous in their level of exposure to trade, as documented for instance by Bernard and Jensen (1995) for the US.
Moreover, even at comparable levels of international competition pressure, different firms might display diversified reactions, depending upon heterogeneous productivity levels (Melitz 2003) , technology (Gourinchas 1999) , capital intensity and products (Bernard et al. 2006) . Keeping in mind these factors will be important for the interpretation of the empirical results.
3 Sectoral Job Reallocation, Openness and Exchange Rate Patterns Our empirical analysis aims at investigating the impact of real effective exchange rate variations and trade openness on job flows at the industry level, for the Belgian manufacturing sector. A natural first step is then that of presenting the descriptive dynamics of these variables, documenting the extent of cross-industry heterogeneity in their patterns.
In sub-section 3.1 we describe our firm-level dataset and present the results of different job reallocation analysis. The evolution of trade openness measures across sectors is then explored in sub-section 3.2. Finally, in the last part of the paragraph we present the data and methodology adopted for the real effective exchange rates computation, and document their cross-industry dynamics.
Data and Job Reallocation Analysis
The job reallocation analysis relies on firm-level data for 14,599 Belgian companies, operating Information on the entry and exit year can be retrieved. On average, firms in the sample account for 66% of total official manufacturing employment 8 . For the job flows analysis we adopt the same methodology as in Davis and Haltiwanger (1992) , which has been extensively employed in the literature. First, firm specific employment growth rates are computed as the yearly difference in the number of jobs over the average of each firm employment in periods t and t-1 9 .
Then, gross job flows figures are obtained as size weighted summations of the latter firm growth rates. In particular, the job creation (destruction) rate in period t is calculated as the weighted sum of all positive (negative) firm growth rates at time t, in absolute values. Firm specific size weights are defined as the ratio of each company employment over total one 10 . The difference of creation (pos) and destruction (neg) rates yields the net employment growth rate (net). Instead, by summing the same two rates we get the gross job reallocation figure (sum), which provides a measure of the total level of job churning that is taking place in a given period/sector of economic activity. Finally, by subtracting the net growth rate, in absolute value, from the gross reallocation one, we get the excess reallocation rate (exc): an indicator of the job churning exceeding the amount that would be needed in order just to accommodate the net employment change. Table 1 shows the results of the job reallocation analysis on our pooled sample of 14,599
Belgian manufacturing firms. As it is standard in the reference literature, contemporaneous creation and destruction of jobs is documented in each year. On average, the job creation rate 8 Further descriptive information on the data is provided in the Data Annex. 9 Notice that such a defined employment growth rate is equal to 2 for an entrant firm and (-2) for an exiting one, in the year in which entry/exit takes place. 10 Depending on the scope of the analysis, total employment can be computed either at the sector or at a more aggregated level. Both firm specific and total employment are obtained as averages of the figures in periods t and t-1. Results from this exercise are reported in table 2, where average job flow rates are presented for four categories of firms: up to 5 employees, between 5 and 25, 26 and 100, or higher than 100 11 . Consistently with previous studies we find that gross job flows decrease monotonically with size. Also, as expected, we can see that entry and exit matter relatively more for lower size groups. Overall figures are very close to high size groups' ones. This is again consistent with descriptive statistics showing that most of the sample employment (84%) is accounted for by the two categories of relatively big firms (see Data Annex).
Having looked at the general trends of job reallocation for the whole manufacturing sector, we now explore the underlying job flows patterns across the 82 nace 3-digit industries in the sample.
By repeating the analysis for each sector we find that extensive churning, with contemporaneous yearly creation and destruction of jobs, is going on in all of these narrowly defined industries throughout the time span 12 . In only 6 out of 492 sector/year observations we document creation without destruction or vice versa and this always happens at sectors with less than 10 firms.
Moreover, both creation and destruction rates are lower than 1% in only about 5% of total observations. A cross-sectional analysis of the results also reveals a substantial degree of heterogeneity in job flow rates among different industries. Table 3 reports descriptive statistics computed over the distributions of sectoral average job flow rates. Standard deviations are informative of the considerable differences which are found across industries. Interestingly, not much of the variation in job reallocation rates can be explained by membership in more aggregated sectors. For instance, when regressing 3-digit rates over a set of twenty 2-digit sectoral dummies, we always find that a very low proportion of variance is explained (adjusted R-squared always below 10%).
Summing up, the so far presented job reallocation analysis documents a considerable degree of heterogeneity in job flows across narrowly defined 3-digit industries. The analysis conducted over homogeneous size groups of firms suggests that cross-sector differences in the average dimension of companies could be one explanatory factor for the job reallocation variance. Consistently, firm-size will be taken into account in the following analysis, while focusing on the role of sectoral trade openness and real effective exchange rates patterns. The cross-industry dynamics of the latter factors are explored in the following two subsections.
Trade Openness Dynamics
Belgium is a small open economy, and overall one of the most trade integrated countries at a European and global level. Consistently with the world trend depicted in the introduction, its already high level of aggregate openness has been significantly increasing during the last decade, which might be one of the reasons why social concerns about globalization effects seem to be more widespread in Belgium than in the rest of Europe 13 . In this subsection we break the aggregate trend and document the variation across nace 3-digit manufacturing industries with respect to the evolution of trade integration over the relevant time span: 1996-2002. At this purpose, three different openness indexes are employed. As a measure of sectoral general openness we adopt the same as in Klein, Schuh, Triest (2003a) : the sum of industry imports and exports values over the sum of domestic production and imports. We then separately study the two components of the index: import competition and export intensity. The former is defined as in Davis et al. (1996) : sectoral imports over the sum of domestic production and imports.
Specularly, the latter is proxied by the ratio of sectoral exports over the same denominator 14 .
Data sources for the indexes computation are: PRODCOM database and National Bank of Belgium, for industry level domestic production data and trade figures respectively. Figure 1 shows the evolution of general openness to trade at the 10th, 25th, 50th 75th and 13 Referring again to the Eurobarometer survey quoted in the introduction: 62% of Belgian citizens think that globalization has a negative effect on domestic employment, through the displacement of small and medium size firms (against a 52% EU average).
14 A better proxy for the export intensity of domestic firms would be, as in Davis et al. (1996) : exports over domestic production only. Unfortunately we cannot explore it since it is not possible to get exports data cleaned for re-exports of imported goods, whose incidence is particularly high in Belgium. 90th percentiles of the index distribution across the 82 3-digit industries. The graph confirms a trend of increasing openness over the time span. The median value of the index grows from 1.07 up to 1.15. Even more interestingly, significant and increasing heterogeneity in openness across sectors is documented as well. The distance between the 10th -25th and 90th percentiles is high at the beginning and increases over time, as openness growth in relatively open industries is not matched by analogous dynamics for more closed ones. A similar trend is also found for both import competition and export intensity, as can be seen in Figures 2 and 3 . Export intensity grows relatively more, and with a higher increase in heterogeneity across sectors at different percentiles of the distribution.
So, when moving from the observation of the aggregate trend to the sectoral analysis, we get evidence of a more nuanced picture, with highly differentiated trade exposure patterns across the different 3-digit industries. Also in this case we have estimated the proportion of variance in openness measures which is accounted for by membership in more aggregated sectors.
Adjusted R-squared for regressions of the three indexes over a set of 2-digit industries dummies range from 34% (for export intensity) to 49% (for general openness). This means that there is still extensive variance in trade openness even within more aggregated sectors. According to the theoretical model intuition, such a diversified pattern of openness across sectors results in enhanced heterogeneity in terms of sensitivity to international competitive factors (such as real effective exchange rates). This is likely to be one of the drivers for the previously documented variance in industry-level job reallocation.
Real Effective Exchange Rates: Computation and Patterns
Consistently with the theoretical background framework presented in paragraph 2, we define the sectoral real effective exchange rate (E i ) as the price of domestic goods over that of foreign partners' ones, in domestic currency. As a starting point, we compute the time series of bilateral real exchange rates for Belgium with respect to each trading partner. In doing this we follow the same procedure as in Klein et al.(2003a) and Gourinchas (1998) . Basically each RER evolution is obtained starting from the series of nominal exchange rates and Wholesale Price Indexes 15 . Data source is the IFS database provided by the IMF 16 . As an outcome of this first step, we end up with a yearly series of percentage variations in RER with respect to each partner country. Building on this, we then compute the change in the sectoral real effective exchange rate as a weighted summation of the latter country specific percentage variations. We employ industry level partners' trade shares as weights. In particular, in order to smooth the series 15 Specifically, for each trading partner we look at the series of the following ratio: WPI Belgium / (Nominal Exch Rate * WPI Partner). 16 Just in a few cases we refer to comparable information provided by National Statistical Offices.
and avoid endogeneity problems in the econometric analysis, a lagged two years moving average of shares is adopted 17 . We improve here with respect to previous works, as we do not only look at the evolution of real exchange rates for the major trading partners. Instead, we have computed RER series for a set of 73 partner countries, which account on average for no less In particular, significant heterogeneity in job reallocation flows has been documented across 3-digit manufacturing industries, which might be related to the analyzed differences in trade exposure and sectoral exchange rates dynamics. Before presenting the econometric tests for the latter hypothesis, in this section we explore eventual raw correlations between job flows and international factors. For instance, in the spirit of previous studies by Levinsohn (1999) and 17 In formulae, as in Klein et al. (2003a) , the sectoral weight of trading partner j at time t is defined as follows:
¤ where X ij and M ij stand for sectoral exports and imports to/from country j, respectively. As can be seen from the first column, the last two groups are the ones experiencing the most favorable effective exchange rate variations, with average depreciations over the time span. The most evident message from this last table is that competitiveness gains (real depreciations) seem to be related to lower destruction of jobs. Anyway, these results need to be evaluated cum grano salis. The one just discussed is indeed only a rough preliminary analysis. Differences in job reallocation rates across groups are generally small, and could be determined by factors other than the ones explored. Still, we have a first empirical evidence of some correlation between job reallocation and international factors patterns. The limitations of the latter analysis provide a natural motivation for the formal econometric one, which is presented in the next section.
Econometric Analysis
In this section, drawing on the theoretical framework outlined in paragraph 2, we present the econometric model specification and describe the employed variables. Estimation results are then discussed, for standard job flows and continuing firms' figures respectively.
Model Specification and Variables Description
The baseline model specification for the econometric analysis is as follows:
Where i refers to 3-digit industries, while t indexes years.
The dependent variable JF _Rate can be, alternatively, one of the following four: job creation (pos), destruction (neg), gross reallocation (sum) or net creation rate (net), defined at the industry level. Lagged gross flow rates appear on the right hand side as well, to capture eventual dynamic adjustments. Both lagged creation and destruction rates are included as controls when the dependent variable is either net or gross. For the other regressions either lag pos or lag net is excluded. We test for and never find evidence of eventual autocorrelation problems, which could result from a misspecified dynamic structure, in all relevant regressions (as discussed more in detail in the next sub section).
Op_Index is an index of sectoral trade exposure. We alternatively employ the overall openness, import competition or export intensity indexes, as defined in section 3. Apart from the latter crucial variables related to international competition, the theoretical framework also suggests the inclusion of industry (Z i(t) ) and macro (X (t) ) controls in the estimation.
Z i(t) is thus a vector including the following industry-specific controls:
is the percentage change in real gdp of sectoral trading partners. It is drawn directly from the model and is defined, equivalently to ∆E i , as a trade weighted summation of each partner's growth rate 18 . Mean_ Si ze i(t−1) is instead the lag figure of sample average firm-level 18 Trade shares are the same two year moving averages used in the computation of ∆E i (see previous footnote). Trading partners' real gdp growth rates are obtained from IFS data. employment in the industry. The inclusion of this variable is suggested by the job reallocation results presented in section 3.1, according to which gross flow rates appear to be systematically related to average firm size. Industrial dynamics models, instead, suggest the inclusion of the remaining two lagged industry controls. HF _Index i(t−1) is the turnover based Herfindahl Index, computed for each sector over the whole set of sample firms, exploiting information available in the Amadeus database. Re l_Infl i(t−1) is finally the relative price change in industry i with respect to the average manufacturing figure. It is calculated using Eurostat data on sectoral Producer Price Indexes.
X (t) is the vector of macro controls, containing the following variables:
All the latter regressors do not vary across industries but only through time. Their inclusion is important in order to control for aggregate dynamics which could be correlated with real effective exchange rates, thus potentially leading to spurious finding of significant effects stemming from RER to job flows patterns. r_i_rate stands for real interest rate. It is computed using IFS data for Belgium, as the prime lending rate minus the inflation one.
gdp_g_rate is simply the real GDP growth rate, also obtained from IFS. r_wage_g_rate is the average deflated growth rate of wages in the manufacturing sector. It is computed on our sample of 14,599 Belgian companies, using the available information on total staff costs at the firm level. Analogously manu_empl_g_rate, the net employment growth for the manufacturing sector, is just the net figure resulting from the general job reallocation analysis reported in table 1.The model includes 3-digit industry fixed effects, α i . Moreover, standard errors are clustered within years, to capture unmeasured stochastic aggregate effects, v (t) .
In a second set of regressions, following the theoretical model and empirical test of Klein, Schuh, Triest (2003a), the baseline specification is modified as follows:
Basically the focus is now on the interaction between trade exposure and real effective exchange rate variations. One of the theory predictions is indeed that increasing levels of openness are expected to magnify the eventual impact of exchange rate variations on job flows. Estimating the latter equation provides a direct test for this 19 .
Finally, as anticipated, all the estimations are carried first on standard job reallocation 19 Equivalently, and consistently with the theoretical model, ∆Y * i is also interacted with sectoral openness.
rates, and secondly on figures which are cleaned for the contribution of entrant and exiting firms ("cont" rates). Results from the two groups of regressions are discussed and interpreted in the following subsections. Table 8 Results in table 10 refer to baseline estimations on "cont" job reallocation rates, which do not take into account the contribution of entrant and exiting firms. Also in this case we find a significant impact of real exchange rates on job destruction: a one standard deviation appreciation increases the neg cont rate by 0.5%. Moreover, in this case we also detect a statistically significant impact of exchange rates on the net job creation rate, which is lowered by 0.44% in response to the same real appreciation 20 . Table 11 reports the results for the 20 These figures are again of considerable magnitude when compared to a standard deviation of 3.6% for neg modified baseline estimations on the same cont rates. Also this time the interaction variables (OP _Index i(t) * ∆E i(t) ) are significant in the regressions for job destruction and net creation.
Estimation Results
Again, the bottom part of the table shows how the impact of real exchange rate movements is magnified in sectors with higher levels of trade exposure (by a factor of more than two).
A number of checks have been carried on all the estimations, and they have always confirmed the robustness of the analyzed findings. In particular, results do not change when year dummies instead of macro controls are included in the specifications. Secondly, as anticipated, we are never able to reject the null hypothesis of no autocorrelation of errors for all relevant regressions 21 . Less in detail, before turning to the interpretation of the main findings, it is worth providing a quick review of the results for the other control variables. First, as far as industry ones are concerned, a higher average mean size is significantly associated to greater destruction rates, both for standard and cont flows. For the latter we detect as well a negative effect on net creation, and a positive one on the gross reallocation rate, which is consistent with the preliminary evidence documented in section 3.1. Interestingly, only in standard flow regressions a greater level of lagged Herfindhal Index is significantly associated to higher net job creation, resulting from both greater creation and lower destruction rates. The fact that analogous effects are not found for cont flows might suggest that the result is mostly driven by higher entry and lower exit taking place within more concentrated sectors. In terms of macro controls, GDP growth rate is positively associated to both job creation and destruction, resulting in higher gross reallocation and, quite interestingly, in lower net creation for continuing firms only. Real interest rate is also related to higher churning for cont flows, while manufacturing employment growth rate has a significant positive coefficient in the standard creation rate regressions. Finally, lag destruction has a positive and significant impact as well on the standard job creation, while lag creation is associated with lower standard gross reallocation and net creation rate. The latter is instead positively related to lag creation when cont flows are considered.
cont, and 5.3% for net cont (whose average figure is 0.8%). 21 Evidence in favor of first order autocorrelation has been found only for the standard job creation rate regressions. However, when correcting for it results do not change.
Interpretation and Comments
The econometric results discussed in the previous section provide evidence of an important role played by real effective exchange rates on sectoral job reallocation patterns. Focusing on continuing firms, we have that a real appreciation, i.e. a loss in competitiveness, leads to lower net creation through an increase in job destruction. Consistently with the theoretical intuition, effects are magnified by increasing degrees of trade exposure. These results are consistent with the preliminary analysis developed in section 4. Overall they suggest that the well documented extensive differences in openness and exchange rates dynamics might actually constitute an important source of cross-industry heterogeneity in job reallocation. Our findings are in line with the ones of Klein, Schuh and Triest (2003a), who find similar effects on US manufacturing sectors. Basically the analysis suggests that firms, and thus industries, adjust to real exchange rate variations on the job destruction margin only. This asymmetry of responsiveness is consistent with the idea that scaling back might be less costly and problematic for entrepreneurs than growing up. Indeed, increasing the size of a firm is likely to imply a more complex planning and risk assessment, especially in a country like Belgium, characterized by pervasive labor market rigidities. Going back to our introductory digression on trade related adjustment costs, our results confirm the previous literature evidence of a negative impact on net job growth from real appreciations. However, as we have just seen, the gross flow approach has allowed us to get further crucial insights on the adjustments dynamics. Being able to disentangle the impact on creation and destruction flows is extremely important. For instance, the welfare implications of equivalent increases in job destruction and decreases in job creation can be very different. The former are in fact more likely to involve dislocation of older/less skilled workers, resulting in permanent job losses and higher structural unemployment.
Differently from previous studies, we have investigated the impact of exchange rates on standard and continuing firms' job flows separately. An interesting message is conveyed by this exercise. For instance, while in both cases a real appreciation increases job destruction, a significant negative impact on net creation is only found when cont flows are considered. This is the case even though the estimated (∆E i ) coefficients in the standard destruction regressions are higher than the ones for cont flows, suggesting that exit is indeed enhanced by real appreciations.
Hence, our finding is expected to be caused by a less RER responsive firm entry behavior. The latter is indeed likely to be driven by multiple factors other than real exchange rate changes, which are instead expected to prevalently affect firms already operating on the market, and exposed to trade.
Conclusions
This paper aimed at exploring the impact of sectoral real effective exchange rates and trade openness on gross and net job flows, at the industry level. The analysis has been carried on Belgium, for 82 3-digit manufacturing sectors. To this end, a commercial firm-level dataset has been used, with information on 14,599 firms, for the time span 1996-2002. Belgium constitutes a very interesting case study with respect to our research question, as it is a small open economy characterized by significant labor market rigidities.
In a first step a theoretical framework has been depicted, mainly referring to a model by Klein, Schuh and Triest (2003a) . Then, an explorative analysis has been carried on job reallocation flows, sector specific trade openness and real effective exchange rates. From this preliminary investigation a picture has emerged of pervasive cross-sectors heterogeneity with respect to the three dimensions of analysis, with job flows apparently showing some correlations with international competition factors. In particular, more favorable real exchange rate variations seem to be associated to lower job destruction.
In the last part of the paper the impact of real exchange rates and trade openness on job flows has been formally assessed through econometric regressions. The final result is that, consistently with theory, real exchange rate variations do have a significant impact on sectoral job flows, and this impact is magnified by increasing levels of industries' openness to trade (for both overall exposure and import/export competition). More specifically, a real appreciation leads to lower net job growth through increased job destruction, while creation is not affected.
This result is consistent with the preliminary evidence and former literature results (Klein et al. (2003a) on US, for instance) and highlights the importance of looking both at net and gross job flows patterns. An innovative finding is finally obtained by running regressions separately for standard job reallocation rates and for figures which are cleaned for the contribution of entry and exit. In both cases we detect a significant effect stemming from real exchange rate variations to job destruction. The impact's magnitude is higher for standard flows, suggesting that exit is indeed enhanced by real appreciations. However, a significant impact on net job creation is only detected when looking at continuing firms' figures. This could be due, for instance, to a less RER responsive entry behavior, and opens the way for further research on entrepreneurship determinants in a context of trade openness and real exchange rates volatility. Robust p values in brackets * significant at 10%; ** significant at 5%; *** significant at 1%
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